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A block diagram showing the overall electric hardware structure 
the displacement sensor system embodying the present invention 




■ DISPLACEMENT SENSOR 
'tor(s): Nobuharu ISHKAWA et 
al. 

Atty. Dkt. No.: 058856-0108 



CI9/ 




Title: DISPLACEMENT SENSOR 
Inventor(s): Nobuharu ISHIKAWA et 
al. 

Atty. Dkt. No.: 058856-0108 



09/9803 



Fig. 4 




Ltle: DISPLACEMENT SENSOR 
:ntor(s): Nobuharu ISHIKAWA et 
al. 

Atty. Dkt. No.: 058856-0108 



09/ 980310 



Fig. 5 



^ start ^ 



W 



read image from sensor head 



extract characteristic points 
from measurement range 



extract line bright of line 
containing characteristic points 



I 



extract measurement 
coordinates on line bright 
according to measurement method 



compute displacement 
from measurement coordinates 



display on image monitor 
and external output 

C ) 



501 



502 



503 



504 



505 



506 



A general flow chart showing the outline of 
the displacement measurement process of the controller unit 
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(a) diagram illustrating the measurement mode 

of the displacement sensor of the present invention 




(b) view of the upper surface 

of the measurement object seen from above 



A diagram illustrating the action of the displacement sensor 
of the present invention under the measurement mode 
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A diagram illustrating the image 
captured by the CCD in the sensor head unit 
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A diagram illustrating the measurement point 
extraction process in the measurement range 
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A diagram showing the relationship between the image 
captured by the CCD and the line bright waveform 
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A diagram showing the nnethod of detennining a threshold value 
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A diagram illustrating the method 
of generating the image on the monitor screen 
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A diagram showing the change in the received light path 
in the displacement sensor of the present invention 
when the measurement object moves vertically 
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(b) view of the upper surface of the measurement object seen from above 



A diagram showing the operation of the displacement sensor 
of the present invention under the measurement mode 



Title: DISPLACEMENT SENSOR" 
ventor(s): Nobuharu ISHIKAWA et 
al. 

Atty. Dkt. No.: 058856-0108 



09/980310 



Fig. 1 6 



122 




128 



127a 



////////// 



(a) diagram illustrating the obsen/ation mode using the measurement light path 




(b) view of the upper surface of the measurement object seen from above 



A diagrann showing the operation of the displacement sensor 
of the present invention under the observation mode 
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(a) diagram showing an exemplary monitor screen of the displacement sensor 
of the present invention under the observation mode 
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(b) diagram illustrating the observation mode using the measurement light path 



A diagram connparing the monitor screens 
of the displacement sensor of the present invention 
and a conventional displacement sensor both under the observation mode 
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A view showing a modified embodiment 
of the sensor head of the present invention 
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A view showing the interior 
of the sensor head unit opening a side of the case 
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(a) side view 
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(b) bottom view 



A view explaining the structure 
of the sensor unit case provided with a shutter unit 
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A view explaining the structure of the shutter unit 
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(a) slit light image 
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(b) work surface image 




(c) superimposed image 



Views showing exemplary monitor images 
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A diagram showing the relationship between the photosensitive pixe l region 

and optically black pixel region of the imaging device 
used in the imaging unit of the present invention in an actual asp ect ratio 
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A diagram showing the internal structure of the transfer pulse generating unit 
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A time chart showing the output mode of the transfer pulse (TP2) 
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A diagram showing the content of the transfer Drotocol table 
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A diagrann showing the contents of LI, L2 and OE 
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A flow chart showing the operation of the transfer control unit 
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A view showing a part of the tinne chart of Figure 39 
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A diagram illustrating the optical system 
of the displacement sensor for regular reflective objects 
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A diagram illustrating the optical system 
of the displacement sensor for irregular reflective objects 



